Abstract: The analysis was made over the leukograms of leukocyte concentrate in venous blood of healthy people (77 persons) and a group consisting from 18 persons with hybrid cells (LE-phenomenon) detected in them. Authors constructed in vitro processes, which take place in vivo, and got the artificial morphological analogue of LE-cells through a physical and chemical agent-polyethylene glycol. The suggestion was made that the formation of hybrid cells in vivo (on the example of lupus erythematosus) depends on a contact of examinee with ecological toxicants.
Introduction
 Some physical and chemical factors trigger a process of spontaneous cell fusion in vivo and in vitro. Macrophages in vivo create giant cells resulting from the injection into the tissue paper, coal particles, rubber, cellophane, and other substances. The mechanism of fusion of macrophages is not clear [1] .
Hybrid cells are formed in human in systemic diseases such as systemic lupus erythematosus (LE-lupus erythematosus) [2] [3] [4] . Traditionally, the diagnosis of systemic lupus erythematosus is based on the detection in patient's blood specific LE-cells. The latter are the result of absorption of red blood cells or certain nuclear bodies by phagocytes [5] . The etiology and pathogenesis of the disease has not been elucidated [6] . It is assumed that the cause of the disease lies in chemical substances, drugs [7] , infection connected with genetic predisposition [8] .
Construction of cell hybrids in vitro is an important technique of cell engineering [9] . Using hybrid technology, plant cells [10] , animals' cells and their fragments were fused [11] . Merging or fusogenic factors are viruses [12] , physical factors (laser) [13] , physical and chemical agents (polyethylene glycol-PEG) [14, 15] and others. The mechanism of action of PEG is unknown.
The question arises-what is the reason for merging cells in the whole-body? We believe that among the influences that affect the cytoskeleton of cells and set their fusion, can be negative factors of developed technogenesis.
Objective: to simulate in vitro the cellular interactions occurring in the whole organism, and to find approaches to understanding the causes of hybrid cells in vivo in modern people.
Methods

The Experimental Conditions
To detect hybrid cells in vivo venous blood of patients (18 people) with various diseases was used, including oncogenic situation, leukemia, myelodysplastic syndromes, autoimmune disorders (lupus erythematosus).
The study sample included 95 people, and 77 of them are apparently healthy individuals, for they were presenting no complaints at the time of the survey, also there were the group of persons in whose venous blood The bulk of the persons surveyed live in the Dnipropetrovsk region of Ukraine and had contact with the ecotoxicants.
Discovery of Hybrid Cells in vivo
To identify hybridomas the method of LVB (leukocyte concentrate of venous blood) was used [16] . The method is improving by A. A. Prykhodchenko [17, 18] . This method has proved its usefulness in identifying cell aggregates, cell islets and LE-phenomenon [19] .
The essence of the method consists in concentrating nucleated cells of human venous blood, followed by microscopy of smears of cells, the study of the morphology of cells and differential count of their percentages.
Blood was taken from the cubital vein of the patient in an amount of 10 cm 3 in a test tube with heparin by "Biochemie" (Austria) at the rate of 25 IU per 1 cm 3 of whole blood. After settling, the supernatant containing the nuclear cell elements aspirated and centrifuged with an acceleration of 1000 G for 10 min. The precipitate was suspended and specimen was prepared according to the principle of manufacturing the peripheral blood smear. After fixation in methyl alcohol coloring was performed with dye of Romanovsky-Giemsa. Cell counts were conducted in 250-500 nuclear elements with increasing 7 x 90. If it was necessary, documenting of hybridomas obtained by microphotography was performed. The process of concentration and receiving the nuclear cells is a necessary stage for subsequent method of producing hybrid cells in vitro.
The Experiment for Obtaining of Hybrid Cells in vitro
Cell fusion was performed according to the method of J. Pontecorvo with the help of PEG (polyethylene glycol) [15] . The essence of the method consists in the soft damage of the cytoskeleton of cells and the fusion of two cells (in this case the system "leukocyte-erythrocyte"). Such hybrid cells can be used for cell engineering.
In the experiment in hybridization was used freshly prepared 35% solution of polyethylene glycol. This took 15 ml of Eagle's medium with Hanks' salts, and 8 g of PEG with a molecular weight of 6000. The mixture was boiled for 10 min in a water bath to dissolve the PEG powder.
A suspension of leukocytes from a healthy donor were mixed with autologous red blood cells in a ratio of 1:10 and centrifuged for 1-3 min at 1000 G. The supernatant has been totally removed, while the residue was placed in a water bath at t = 37º C in 3-4 min. Into the test tube with the precipitate under gentle shaking drop wise preheated to 37º 40 % (or 35 %) solution of polyethylene glycol (PEG 6000) was added. Then drop wise within 1 min was put 1 ml of Eagle's medium with Hanks' salts.
The mixture was placed in a water bath (37 º C) for 45 min. Then cells were washed with warmed to 37 º C the Eagle's medium, stirring the precipitate and removing the supernatant liquid, replacing it with a new medium. The mixture once again centrifuged for 1 min at 1000 G. The supernatant was removed, and the precipitate was resuspended and prepared the specimen by the rules of the preparation of the peripheral blood smear.
Methods of Treatment of the Material
During the processing of material applied epidemiological methods in the study of non-communicable diseases [20] . Processing of the photomicrographs was performed using Adobe Photoshop 7.0 (Adobe Systems, Incorporated) [21] .
As a result of studying leukograms of conditionally healthy persons without complaints or with minimal complaints of temporary nature on the state of their health, failed to make principal amendments to the standards established at the time by R. A. Pospelova [16] . In individuals without symptoms at the time of the survey, revealed no gross deviations from normal stigmas. Main indexes of LVB leukograms of conditionally healthy person are presented in Table 1 .
Results
The absolute signs of the leukogram of conditionally healthy persons, in our opinion, should be considered in the absence of blast cells or the presence of them in the amount of 0.5 %virtually there are no cells poorly differentiated, atypical, malignant elements.
It is important to note that leukoconcentrate venous blood of healthy individuals does not contain hybrid cells. Age does not play a role in the formation of hybrid cells in the whole body.
For evidence of the impact of environmental toxicants on the formation of hybrid cells in the whole human body, we present data from the survey of family of three persons.
L. V. V. (father), age 47, resident of Dniprodzerzhynsk, had complains on persistent cough. He is welder by profession. Work experience at chemical plant "DniproAzot" is 15 years. The pathological disturbance was found in the leukogram, including the defeat of the myeloid class: myelomonoblastic cells, undifferential blast cells that include atypical blast elements. The leukogram hybrid cells were not found.
Chronic myelogenous leukemia was suspected. The patient is directed to complete hematological examination. Based on these data it is concluded that the emergence of hybrid cells in venous blood is not necessary even in patients with severe pathological processes.
Aforesaid patient's wife was also examined -L. I. V., 45 years old. Her complaints: headaches, allergy to poplar fluff, back pain. She was treated inpatient about pyelonephritis. By profession-welder, worked on chemical plants, including the "DniproAzot".
Significant deviations from normal values, including monoblasts, promyelocytes, degrading granulocytes cells, myelomonocytes, registered granulosytes eosinophills with basophilic stippling, were registered in the leukogram. The dual-plasmablast was in the LVB specimen detected, but it's not possible to say with certain that it is a hybrid dual-cell. That is, a distinct morphological evidence of in the venous blood of a hybrid is not detected.That is, morphological evidence in the venous blood of a hybrid presence is not detected.
We examined their son-Igor L., age 14. He has been suffering from bronchitis for 5 years. Small rash of an inflammatory nature appears on his skin every summer. At the time of the survey he was suffering from boils, during the survey there were counted 13 boils of different degrees of maturity. Table 2 In leukogram of Kate S. signs of chronic inflammation with the phenomenon of plasmatization venous blood were moderated. However, hybrid cells were not found.
In the leukogram of Igor a distinct lymphocytosis with plasmablasts, moderately interested system of the erythron, hybrid cell was found: a red blood cell inside mononuclear leukocyte (Fig. 1) .
That is how lupus cells were discovered in child. It is possible that the contact of parents with occupational hazards influenced on the health of the child.
To demonstrate the role of environmental toxicants on the formation of a hybrid in the whole organism more convincingly, we presented the results on selection of hybridomas from venous blood of 18 individuals (table 3).
Environmental Toxicants as Fusogenic Agents
The medical history and LVB data of some patients, who have been diagnosed lupus cells, are summarized below.
Lupus cells can occur in children. The hybridomas were found in a schoolgirl (Fig. 2) , living in the zone of influence of powerful relay devices (Case 1). In a student B. A. A. (No. 2) the similar cells at the level of 0.42 % at the age of 19 were found. But, as it turned out, that was detected in the areas affected by the Chernobyl accident in 1986. Now she has symptoms of central nervous system lesions and lesions of the thyroid gland. Hybrid cells were found in younger persons, whose contact with toxicants was indicated (Cases No. [3] [4] [5] . But in anamnesis of these patients vegetative-vascular dystonia is marked -diagnosis, which often hides serious systemic diseases. Vegetative-vascular dystonia is observed in the anamnesis of many patients with uncertain diagnoses. It should be noted that these individuals often live in cities with high environmental stress. In a significant number (1.84 %) hybrid cell was detected in a student of K. V. O., 23 years old, living in Dneprodzerzhinsk.
There were cases of people working in specific condition, for obvious reasons, an association with occupational hazard was not suggested (Cases 6-13). But, in our opinion, the emergence of hybrid cells in the venous blood at the age of 31, in combination with complaints on pain require the attention of doctors (Case 6).
Patient S. L. N., 40 years old, works as a welder in "DniproAzot" (Case 7). Work experience in this profession is 9 years. Live in the influence zone of the former uranium-processing complex and the "DniproAzot". Suffering headaches with loss of consciousness, pain in the heart, photodermatosis. Lupus cells was discovered in her at 0, 45 % (Fig. 3) Some retirees have a direct contact with harmful environmental factors . Organic compounds of the benzene type, heavy metals and radioactive substances could cause hybrid cells in human venous blood (Fig. 4) .
Probably radioactive factor can be fusion agent. So, lupus cells were registered at 0.33 % in theliquidator of Even more likely reason for the formation of hybrid cells in the human body, in our opinion, can be a complex factor, including highly toxic organic compounds and serious physical factors (Case 16, Fig. 5 ).
The Doctor of Chemistry, Professor of the Dnepropetrovsk State University L. P. C., 71 years, exposed to dyes, molybdenum, thallium, have hybrid cellsin the amount of 1.1% (case No. 17).
Probably, the level of lupus cells does not reflect the severity of the clinical picture of the disease. Patient P. T. E., 82 years (case No. 18) -hybridomas detected at the level of 0.20 %. This case had lethal outcome and indicates that the hybrid cells do not always correspond to the severity of the conditions, but indicates a severe pathologic process with serious implications.
Thus, hybrid cells are presented in venous blood of patients with very severe pathological processes, in individuals obviously exposed to environmental toxicants. Ecological causes of hybrid cells are also possible.
In our case, cells are formed in conditions of organism, i.e. in vivo. The formation of the heterokaryons is a result of merging of cells of different type and different origin-leukocyte and erythrocyte.
Experimental Evidence: The Effect of Chemical Factors on the Cell Fusion Process in vitro.
Based on the study stated data put forward the following working hypothesis: hybrid cells in human venous blood are formed not as a result of phagocytosis of other cells alone, but as a result of their merging.
However, this working hypothesis needs to be confirmed experimentally. In order to reach this aim, we modeled in vitro processes in the whole body and merging with chemical agent polyethylene glycol, leukocytes with erythrocytes (Fig. 6 ).
Discussion
Our working hypothesis was confirmed: in vitro conditions, using physical and chemical agentspolyethylene glycol, hybrid cells were received. That is, essentially, we have got artificial LE-phenomenon and suggested that lupus cells can be generated under the influence of chemical factors.
Basing on the experimental data we have found that blood cells do not phagocytosed (absorb) each other, and coalesce under the influence of various physic-chemical factors. This is very important. Biotechnological method used in cell-engineering, helped to establish the genesis of lupus phenomenon. Moreover, this experimental work explains the pathogenesis of very severe, pathologic processes, which often have fatal outcome: lupus erythematosus may occur due to the impact on the human body to extreme environmental factors.
Lupus cells were not belonging only to lupus erythematosus. They appear in other diseases in which there are the opportunities for injuries to the cytoskeleton of cells.
Probably most commonly, this occurs under the influence of chemical factors, which saturated the body of modern man [22] . 2. In vitro hybridomas were obtained with the help of polyethylene glycol; they appeared morphological analogues of hybrid cells generated in vivo, which demonstrates the ability of cells to merge into a whole body under the influence of physic-chemical compounds.
Conclusion
3. The formation of hybrid cells in vivo depends on the contact of examined person with environmental toxicants, such as heavy metals, rocket fuel, benzene compounds, dyes, radionuclides. Cells of the blood system are targets for the toxic effects of ecopollutants-environmental factors developed technogenesis.
